Introduction
Inventory management in any enterprise is an important and current issue within the contemporary economy where most industries and enterprises are functioning under the conditions of a recipients' market and the environment is changing fast, becoming less predictable. Much consideration and research is devoted to this problem, primarily in the logistics branch of management sciences. In this article, the issue of inventory management in an enterprise is presented with regard to financial aspects.
It is worth emphasising that inventory constitutes a highly differentiated group of current assets, including the elements of all manufacturing stages starting from raw materials, merchandise, and advance payments for deliveries, through works in progress and semi-finished products, and ending with finished goods. Taking into account the differentiation of the aforementioned groups, they should be treated in an individual manner, both in a formal way involving such issues as pricing or book-keeping evidence, as well as in a substantial depiction related to the managerial instruments of the particular groups of inventory. This article's considerations and research are limited to finished goods, with the focus of the research placed within the context of Polish hard coal mining. The research problem is formulated as follows: which factors influence the changes in the inventory levels in Polish mining enterprises, and what are the financial consequences of such changes? The main objective is to identify changes in the level of finished goods inventory in a mining enterprise and search for the determinants of the changes.
The theoretical part of the article examines existing literature on finished goods inventory management in a general and branch depiction. The empirical section of the article then presents a case study of the largest Polish mining enterprise in the years of [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . The final section draws conclusions concerning actions aimed at reducing the negative effects of changes in the level of finished goods inventory within the examined enterprise and Polish hard coal mining.
Inventory management-existing documentation

Accounting aspects of inventory management in light of the International Accounting Standards (IAS) and Accounting Act
From an accounting perspective, inventory is an element of the current assets of an enterprise, meaning that such assets are used within the enterprise's operating activities, and the period of their use does not exceed 12 months. However, the category of inventory is internally differentiated and includes raw materials, merchandise, finished goods, semi-finished products, works-in-progress, and advance payments for deliveries (Waliñska, ed. 2010) . Such a depiction of inventory corresponds to the hierarchy of their use or creation within the manufacturing process. Raw materials include the ingredients that constitute a manufacturing input; works-in-progress are not yet completed goods; semi-finished products are not fully processed elements but they may be sold if needed; finished goods are fully processed. Merchandise is categorized separately as it is a component bought from other enterprises with the intention of future sales, or constitutes ownership of finished goods sold in the manufacturer's commercial chain (B¹k, ed. 2003; Kiedrowska, ed. 2004) .
For each of the aforementioned groups of inventory, there are individualised accounting valuation rules adopted which are defined within the accounting policy of the enterprise. Thus, for raw materials and merchandise, the enterprise may use the purchase or acquisition price for finished goods and for works-in-progress; the cost of manufacturing is a basis for valuation (Dadacz 2012) . The manufacturing costs of products include the costs that are directly related to a particular product, while part of the costs are indirectly connected with the manufacturing of the product. The direct costs consist of the value of use of direct materials, the costs of obtaining and processing the materials directly connected with the manufacturing process, and other costs borne in bringing the product to the form and place that it takes on the valuation day. The justified part of indirect costs, which is adequate to the period of product manufacturing, includes the indirect variable costs of manufacturing as well as the part of indirect fixed costs of manufacturing that correspond to the level of such costs during a regular use of production capacities. 1 Considering a reduction of the topic of the article to finished goods, it is worth extending the aspect of valuation of this component and emphasising that the cost of manufacturing does not contain the following costs: 1) the cost being a consequence of unused production capacity and production losses, 2) overhead costs that are not connected with bringing the product to the form and place in which it is set on the valuation day, 3) finished goods and semi-finished product storage, unless bearing these costs is necessary within the manufacturing process, 4) costs of product sales (Turyna 2008 ).
The costs above are recorded in the financial results of the reporting period in which they occurred.
Moreover, in cases justified by a necessary, long-term product preparation for sale or a long-term period of product manufacturing, the cost of manufacturing may be increased by the costs of liability servicing incurred in order to finance the produced inventory during the period of its preparation for sale or manufacturing, and also accompanying exchange rate differences, decreased by revenues on the differences.
Based on the above, in order to make a proper valuation of finished goods it is necessary to identify the direct and indirect fixed and variable costs correctly. This is a task conducted in branches of management accounting using properly selected cost accounting (Gr¹dzka 2009; Sobañska, ed. 2009; Nowak 2010) . However, if the enterprise uses only financial accounting (Czerny 2009 ), then determination of the cost of manufacturing may be made in a simplified manner. The operating costs could be directly transferred to the financial result or net sales. Nevertheless, such conduct does not result in reliable information about the real level of the cost of manufacturing, which is required for making managerial decisions.
When presenting the problem of balance sheet inventory valuation, it is worth considering the subject of its revaluation. This may occur when inventory has lost economic usability or its balance sheet value is higher than the market value that can be obtained after being evaluated in a reliable way.
The issue of inventory in financial accounting also appears in the context of profits and losses (Samelak 2005) . In the Polish system of financial reporting, this account may be conducted according to two variants-by type or by function.
In the first of the aforementioned accounts, the costs are evidenced in a generic cost account-that is, cost accounting by type of expenditure-and in the second one in a functional cost account-that is, by place of occurrence. In the variant by function, the cost of sales is determined in a direct way using cost accounting in the accounts distinguished in this variant.
In the version by type, the costs and revenues need to be adjusted by a so-called change in the balance of inventory in order to provide a reliable time comparison.
Financial aspects of inventory management-existing documentation
The financial aspects of inventory management may also be related to their role in the production process. Different methods are used for raw materials and merchandise, works--in-progress and semi-finished products, and finished goods. A key objective of inventory management still remains to optimise (Xu et al. 2012; Agrawal and Smith 2013 ) levels which provide a minimisation of direct and indirect costs of inventory maintenance-inventoriable costs-and at the same time, provide for a continuation of supplies and sales (Guan and Zhao 2011) .
Direct inventoriable costs include the costs of storage, insurance, and transport, as well as the wear and ageing of inventory. In turn, indirect inventoriable costs are connected with freezing financial capital in inventory and the loss of alternative possibilities of using these resources. In practice, this indicates a necessity for financing inventory from debt capital or equity and covering the costs of obtaining such capital (Sierpiñska and Jachna 2007) .
Management of finished goods itself is a topic from the border of logistics and marketing. On the one hand, it concerns the issue of distribution chain organisation for finished goods (Relvas et al. 2013; Andersson et al. 2010) . On the other hand, it is linked to using the tools to support the sales processes that are implemented according to the promotion strategy (Wanke 2008) .
These days, research on inventory management is primarily concentrated on using statistical, econometric, and computer calculation techniques in the process of particular areas of supplies optimisation (Schwartz et al. 2006; Hamisu et al. 2013; Yüzgec et al. 2010) . In this area, both issues are localised concerning the cyclic and repeatable processes of supply and sales, as well as disturbances difficult to predict that accompany those processes (Ozguven and Ozbay 2013; Mason et al. 2012; Magda et al. 2009 ).
In finished goods inventory management, the problem of finished goods sales is one of the key issues. It may lead to an occurrence of excessive stock from a short-term perspective, and from a long-term perspective it may contribute to the enterprise's fall. As a result of finished goods accumulation, the direct and indirect inventoriable costs rise, the inventory turnover period is prolonged, and cash flow for the operating activities of the enterprise is decreased.
The reasons for problems with finished goods sales may be varied. Goods may not find recipients due to a high price and/or cost of manufacturing, bad quality, the wrong type of technology used, and also due to the occurrence of substitute goods or price decreases of the existing substitutes. The determinants of finished goods sales also include the prices of complementary goods, consumer income and preferences, as well as demographical, geographical, and political factors of a domestic and international character.
Research methodology and results
Methodology of research conducted
This section presents a case study on the subject of finished goods inventory of the largest mining enterprise in Poland. The enterprise conducts its activities in the form of a joint-stock company, being the property of the State Treasury since 2003. Currently, there are 15 collieries functioning within its structure (Turek and Jonek-Kowalska 2010) .
The research period includes the period of 2003-2012 and consists of the following research stages: 1) analysis of changes in the finished goods level, 2) identification of the most important determinants of changes within the finished goods level, 3) assessment results of changes in the finished goods level.
The stages above are accompanied by an attempt to verify the hypotheses stated in the following form:
® H1 -An increase in the level of finished goods inventory in the examined mining enterprise mostly results from a lack of permanent cost advantages. ® H2 -Changes in the level of finished goods inventory in the examined mining enterprise are strongly connected with economic fluctuations in the global markets of energy resources, mostly the hard coal market. In relation to the first research hypothesis, cost advantage is understood as the basic source of a price-competitive advantage. The companies that possess this advantage due to lower costs of manufacturing are able to offer lower prices for consumers and significantly expand their sales market (Skawiñska 2002; Popek and K³ak 2009 ). In the case of hard coal producers, cost advantage should be considered as a key source of competitiveness because, taking into account the relative homogeneity of the final product and slight differentiation of the product range, the use of other sources of competitive advantage is of a much lower significance.
The second research hypotheses is related to a co-dependence of the markets for energy resources in the world that has been observed for years, and is still advancing. The results of research on this subject allow for the conclusion that the markets for non-renewable energy resources-crude oil, natural gas, and hard coal-are strongly connected with one another, which also results in the strong mutual price dependence of these resources. It is worth adding that in the last century, the price fluctuations of hard coal were much lower than the price fluctuations of natural gas and crude oil (Jang et al. 2012; Bo and Junhai 2011; Sun et al. 2013 ). In the 21st century, mostly as a result of advancing globalisation, price fluctuations of hard coal have increased considerably. What is more, the strength of the connection of these prices with the prices of non-renewable substitutes for hard coal has increased as well.
In the last 14 years, the market for hard coal has been subject to significant internationalisation, which is confirmed by a strong correlation of price indexes of hard coal within particular geographical locations, which include Newcastle (Australia), Richards Bay (RSA), Bolivar (Colombia), Amsterdam, Rotterdam, Antwerp (ARA; Europe), and Japan. The research shows that it is not as strong a correlation as in the case of the prices of crude oil, which may be considered to be fully globally correlated, or natural gas because its prices are strongly regionally correlated. The main factors that influence the correlation level of the prices of hard coal in the global markets are thought to be the provisions of long-term coal trade contracts (Papie¿ and OEmiech 2013; Li et al. 2009; Kamiñski 2011) .
In terms of the first research stage, statistical measures are adopted concerning the structure and dynamics of the examined phenomena. They are used to determine the share of inventory in total assets, to examine the internal structure of inventory, as well as to identify changes in total assets and their single components. The resource material consisted of the financial reports of the examined enterprise.
In the second research stage and using the aforementioned data, the role of hard coal in satisfying energy needs in Poland is described, the prices of the resources in the European market are compared with the cost of manufacturing in Poland, and the differences between hard coal production and consumption in Poland are calculated for the examined period. The factors above are treated as the key determinants of finished goods sales in the examined mining enterprise.
In the third research stage, the results are determined in terms of the excess inventory level using, among other things, the following ratios of financial analysis:
1. Inventory turnover in days:
material, merchandise, products sales revenues average level of inventory´1 365 2. Current ratio 2 : current assets current liabilities 3. Quick ratio: current assets inventory short -term accruals current l --iabilities Furthermore, at this stage, changes in the level of operating cash flow are analysed, which are caused by a change in inventory. Furthermore, an attempt is made to estimate the costs of inventory financing using the level and average interest rates of current loans, shown in the statistics of the National Bank of Poland. Lastly, aside from the results of the aforementioned stages, the conclusion makes recommendations concerning possible solutions in terms of decreasing the level of finished goods inventory within the examined mining enterprise.
Changes in the finished goods inventory in the mining enterprise in the years 2003-2012
In the examined enterprise, the material inventory is valued according to the purchase price with inclusion of revaluation in case of permanent value loss. The material consumption occurs according to the first-in first-out (FIFO) principle. On the balance sheet date, the material valuation is made using the purchase price but is not higher than the net sale price. Purchase, stock, and consumption of material is valued according to the purchase price decreased by the value of revaluation write-offs. In turn, the finished goods inventory is valued according to the real cost of manufacturing, which is accrued from the previous month, and in the case of balance sheet valuation, accrued from the last 12 months. The examined enterprise uses financial accounting in the process of determining the cost of manufacturing, not including management cost accounts.
In the examined enterprise, the share of finished goods inventory in the total assets has been fluctuating from around 1% to over 9% through the whole analysed period (Fig. 1) .
For the years 2003-2008, the share of finished goods inventory in the balance sheet sum was relatively stable and placed in the range of 1-3%. From 2009-2010, it increased significantly and then decreased in 2011, but in 2012 it peaked rapidly at an unusually high level, one not encountered previously in the history of the examined enterprise. The changes presented in Figure 1 were mostly caused by the change in the value of finished goods inventory because the balance sheet sum in the examined period was changing only to a small degree or was negatively correlated with the value of the finished goods inventory (Figs. 2 and 3) . As can clearly be seen from the data presented in Fig. 3 , in 2012 the finished goods inventory exceeded the unsustainable unacceptable value of PLN 11 million. It is also worth adding that the unfavourable tendency was maintained in 2013 as well. In August 2013, the value of finished goods inventory equalled over PLN 13 million, which means that the value increased further in relation to the end of 2012 when it equalled over 11%. Taking into account the variability of inventory, it is also worth looking at the internal structure of inventory in the examined mining enterprise (Table 1) . The results from the data included in Table 1 show that the finished goods dominate in the total inventory throughout the examined period. Their share fluctuates from 60% to over 92%. The second most dominant position in the structure of inventory is raw material with a share in the range of 11-38%. The other components have a marginal share in the structure of total inventory. The range of finished goods in the examined enterprise is not varied. It is only differentiated by thickness and quality parameters, which include calorific value, sulphur content, and ash content.
It should also be noted that the variability of material value is low, whereas finished goods are specific for very rapid changes in time (Fig. 4) . This is also confirmed by the variation coefficient, which equals 12.44% for raw materials and 73.44% for finished goods.
Based on the preliminary analysis of the levels and changes in the inventory of the examined enterprise, it is possible to arrive at the following conclusions: 1. Finished goods constitute a dominant part of the total assets. 2. Finished goods are relatively homogenous, and they are only differentiated by thickness and three basic quality parameters-calorific value, sulphur content, and ash content.
3. Finished goods in the analysed period undergo significant fluctuations over time. 4. The value and share of finished goods in inventory and total assets increased substantially in the years 2012 and 2013, which confirms serious sales problems.
Determinants of changes in finished goods inventory in the mining enterprise in the years 2003-2012
The key financial determinants of the levels of finished goods inventory in every enterprise are market demand, price, and cost of manufacturing of a finished good (de Vries 2013). The hard coal produced by the examined mining enterprise, which is owned by the State Treasury (Elsayed and Wahba 2013) , as an energy resource has played a vital role for many years in satisfying the energy needs of the Polish economy (Olkuski 2011) . This is confirmed by statistical data concerning the share of particular energy sources in satisfying those energy needs, presented in Table 2 .
The data included in Table 2 reveal that the share of coal has been systematically, but quite slowly, decreasing; however, coal still remains a strategic energy resource for Poland (Fr¹czek and Kaliski 2012) . The use of hard coal as an energy resource in Poland from 2006-2012, along with the value of its production, export, and import, is presented in Fig. 5 .
According to the data presented in Fig. 5 , coal use and production was decreasing until the year 2009. Since 2009, there has been growth in usage that is satisfied not only by domestic production but also by an increasing inflow of cheaper coal from imports (Olkuski 2013) , mainly from Russia, Kazakhstan, and the US (Stala-Szlugaj and Klim 2012). On the basis of such data, one may conclude that the examined mining enterprise possessed the output market, and it will continue in the domestic industrial energy market on the condition that it will deliver hard coal of a proper quality and at a competitive price 3 . It is worth emphasising that the global hard coal market is characterized by its high price fluctuations that depend on, among other things, the demand and price of substitute renewable energy sources as well as the pace of development of renewable energy sources, which is also affected by progressing decarbonisation (Bednorz 2012; Dubiñski and Turek 2012) . In such changing price conditions, a necessary requirement of hard coal compe- titiveness for the examined mining enterprise is to provide stable and low level unit costs (Jonek-Kowalska 2011b). The value of these costs is listed in Fig. 6 , where they are compared to the unit hard coal price in the European market from 2003-2012. Fig. 6 reveals that the unit cost of manufacturing for the examined enterprise has been systematically rising over time. The increase was especially intensive from 2008-2012. However, the price changed in a cyclical manner, reaching the highest values in the years 2004, 2008 and 2011 . At those times, the levels of finished goods were the lowest for the examined enterprise (Fig. 4) . When in 2005 When in , 2009 and 2012 the price rapidly declined, the level of finished goods clearly increased (Fig. 4) . In these periods, with rising unit costs, the hard coal mined by the examined enterprise stopped being competitive in terms of price, followed by problems with sales. The enterprise does not have a cost advantage, which is a requirement for a price advantage.
It is also worth noting the year 2012 in detail, as this is when inventory reached a record level in the history of the examined enterprise, connected not only with an unfavourable relation of unit cost of manufacturing to price, but also with the rapid excess production of hard coal in Poland (Fig. 5) .
According to the data presented in Fig. 5 , until the year 2009, hard coal production in Poland had been systematically decreasing. In 2010, as a consequence of the fall in prices in 2009, demand and consumption increased rapidly, which in turn caused a lack of hard coal that triggered price increases in 2011. Price breakdown in 2012, with further unit cost growth and considerable excess production, generated a sudden and intensive inventory rise for the examined enterprise in 2012. The situation also deteriorated with the increasing level of imports, which were not only price competitive but also characterized by a quality advantage. In 2013, the average calorific value of imported power coal equalled 23,777 kJ/kg, while the calorific value of domestic coal equalled only 22,165 kJ/kg. The sulphur level of the imported coal amounted to 0.52%, but reached 0.83% for the domestic coal. The ash content of the imported coal was 11.9%, while for the Polish coal ash content was 18.3% 4 .
On the basis of the data presented above, it can be concluded that the hard coal in Poland is a strategic energy resource, but the examined mining enterprise has problems with its sales due to the periodically unfavourable relation of market price to unit cost of manufacturing rising over time. This confirms the H1 hypothesis, according to which the rise in finished goods inventory levels in the examined mining enterprise has mostly resulted from a lack of permanent cost advantage.
During the periods of falling market prices, the finished goods inventory was rapidly increasing, reaching a record level in 2012. On the other hand, the price rise constituted an impulse for selling excessive stock. This confirms the H2 hypothesis, according to which the changes in the level of finished goods inventory in the examined enterprise are strongly connected with economic fluctuations in the global markets for energy resources, mainly the hard coal market. Nevertheless, this hypothesis requires supplementation, as in the year 2012 the high level of finished goods inventory was also affected by the excess production of hard coal triggered by a favourable market situation in 2011, as well as by an increase in hard coal imports specifically enjoying superior price and quality competitiveness. The examined enterprise did not react in advance to the observed, cyclical character of the market for hard coal, which manifests itself in considerable demand and price fluctuations and also changes the sources of demand satisfaction.
Financial effects of changes in the finished goods inventory of the mining enterprise in the years 2003-2012
One of the direct effects of growth in inventory levels is prolonging the turnover cycle, which is presented in Fig. 7 . The period of inventory turnover, besides the year 2003 when the examined enterprise was established, was the longest in 2009; the highest level of inventory appeared in 2012 (Jonek-Kowalska 2011a).
Prolongation of the inventory turnover cycle and an increase in the level of inventory has had an indirect impact on the level of financial liquidity. According to the data presented in Fig. 8 , the examined mining enterprise shows no current and quick liquidity throughout the period analysed. Moreover, quick liquidity considerably decreases in the periods of inventory growth and then, using the most liquid operating assets, the enterprise may settle only 27% to 37% of current liabilities (Turek and Jonek--Kowalska 2009) .
Freezing financial sources in inventory, as mentioned in the introduction, also affects the level of operating cash flow, the value of which in the examined period is presented in Fig. 9 .
As mentioned in the beginning of the article, the indirect inventoriable cost is the cost of freezing financial resources in inventory. The estimated value of this cost in the given years is presented in Table 3 . It was calculated as a multiplication of average credit interest in the current account and the value of inventory in a given accounting year. The interest value was determined on the basis of data published by the National Bank of Poland (Sierpiñska and B¹k 2012; Michalak 2011 Michalak , 2012 . Source: own work based on the financial reports of the examined mining enterprise and NBP data (yearly interest calculated on the basis of monthly averages) PLN 43 million, and in 2012 it was at a record level amounting to over PLN 85.5 million. In the periods when the level of inventory did not increase, the level of cost of inventory financing was in the range of PLN 14-22 million.
Summary and conclusions
Given the considerations and research undertaken in this study, it can be concluded that for the examined mining enterprise, there are periods of excess levels of finished goods inventory. Excess inventory, indicating problems with sales, occurred in the years 2005, 2009 and 2012. However, the level of inventory systematically grew throughout the period examined.
The finished goods offered by the enterprise are relatively homogenous, and their quality parameters do not experience great fluctuations over time. The preferences of consumers, which are mainly within the industrial energy sector, do not change either. Among the vital changes that influence hard coal demand, there may be-above all-changes in the structure of sources satisfying energy needs in Poland, and price fluctuations within the global hard coal market. Yet the first of these two factors advances slowly in light of the data presented, so it is not the main reason for sales deterioration and stock accumulation. The value of finished goods inventory in the examined mining enterprise reaches its highest values in the periods when the prices of hard coal in the European market are the lowest. At that time, the mining enterprise loses the advantage of price competitiveness, as it does not control the unit cost of manufacturing which systematically increases throughout the entire analysed period. The arguments above and the data presented confirm the hypotheses stated in the article that the increase in the level of finished goods inventory in the examined mining enterprise mostly results from a lack of permanent cost advantage (H1), and that changes in the level of finished goods inventory in the examined enterprise are strongly connected with economic fluctuations in the global market for energy resources-mostly the hard coal market (H2).
The effects of excess levels of inventory include prolonging the turnover cycle in days, decreasing the level of quick liquidity, and clearly decreasing the operating cash flow. In addition, the enterprise has to settle the indirect inventoriable costs, losing the possibility of using the resources frozen in inventory in an alternative way, as well as searching for additional sources of financing operating activities. Consequently, the average cost of inventory financing equalled PLN 14 to 22 million in periods of average levels of inventory, and in the periods of strong increase grew to PLN 30.43 to 85.5 million.
With these facts in mind, the most important task of the examined enterprise should be a reduction, or at least a freezing of the increase in the unit cost of manufacturing. The sales market may then be guaranteed for the existing and future hard coal supplies. In order to achieve such an objective, the cost of manufacturing and the cost of product sales should be determined precisely for the purposes of not only financial accounting, but primarily management accounting, and oriented at the identification of potential sources of non--effectiveness. Furthermore, payment increases should be halted, and the remuneration system should be linked with work effectiveness as the remuneration costs regarding payroll charges currently constitute over 50% of total costs; their rise is thus the main trigger for the increase in the unit cost of manufacturing. It is difficult to consider the reduction of finished goods inventory and sales improvement without taking drastic and immediate action. The research problem in this article is formulated as follows: which factors influence the changes in inventory levels in Polish mining enterprises, and what are the financial consequences of such changes? Based on the results of analyses conducted on vital changes affecting demand for hard coal, it may be necessary to implement certain changes (above others) in the structure of the sources of satisfying the energy needs of Poland, given price fluctuations in the global hard coal markets. However, the changes in the structure advance relatively slowly in light of the data presented; therefore, they are not the main reason for sales deterioration and stock accumulation. The main reason is increasing unit costs leading to a lack of price competitiveness when global coal prices fall below a certain level.
FINANCIAL ASPECTS OF CHANGES IN THE LEVEL OF FINISHED GOODS
The effects of an excess inventory level includes prolonging the inventory turnover cycle in days, decreasing the level of quick liquidity, and clearly decreasing operating cash flow. The enterprise also has to bear indirect inventoriable costs, losing the possibility of alternative use of the financial resources that are frozen in inventory, while searching for additional financing sources for the operating activities.
